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Application of Superconducting Materials
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Cross-section of Sumitomo BSCCO-2223 composite tape type H

HTSC-tapes
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Cross-section of SCS 4050 2G HTSC tape produced by SuperPower
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1. Bulk pinning losses:

2. Annihilation losses: vortices of opposite magnetic 
sense annihilate, one pair liberate energy

3. Surface losses: arising from a surface barrier
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Main contributions to AC losses
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Main contributions to AC losses

4. Flux flow losses: when pinning is very low;      
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5. In HTSC, additionally, contributions from -flux 
creep, granularity, anisotropy, grain boundaries

6. In composites: coupling between filaments,
eddy currents in matrix
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Race-Track Coil
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Measurement equipment
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Loop has to be extended from the edge of a tape
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Measurement equipment
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Energy dissipation in BSCCO-2223 tape AC-field only
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Energy dissipation in YBCO-123 tape (AC-field only)
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Energy dissipation in YBCO-123 tape (AC-field only)
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Loss model for a thin film (perpendicular field)
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Energy dissipation in YBCO-123 tape (AC-field only)
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Hysteretic loss minimum in BSCCO-2223 tape
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Hysteretic loss minimum in YBCO-123 tape
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Clem model

�`�- total losses

�`�- surface losses

�`��- bulk pinning losses

�`��- bulk annihilation losses

John R. Clem, „Theory of AC losses in type II superconductors with a field-dependent surface barier”,

J. Appl. Phys. 50(5), May 1979
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